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Learning Objectives in this Part of the Lesson

« Understand the structure & dynamics of the ImageTaskGang applications

<<Java Class>> <<Java Class>> <<Java Class>>
GFilter ®ImageTaskGang (® ExecutorCompletionService<V>
&Filter() e°ImageTaskGangi(FiIter[],Iterator<List<URL>>,Runnable) & ExecutorCompletionSenice(Executor)
& Filter(String) -mFilters © getNextinput()-List<URL> L — —— ——— —— > @ submit(Callable<V>):Future<V>
< applyFilter(ImageEntity)-imageEntity |~ 0.+ < initiateTaskGang(int):void @ submit(Runnable,V):Future<V>
o filter(ImageEntity)-ImageEntity ¢ processinput(URL)-boolean © take():Future<V>
@ setName(String)-void © taskDone(int)void @ poll():Future<V>
@ getName():String © awaitTasksDone()-void - @ poll(long, TimeUnit):Future<V>
A < concurrentlyProcessFilteredResults(int):void

mFilter

<<Java Class>>
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@FilterDecorator e'cTHSkGang()_
& FilterDecorator(Filter) getlnput().!.lst<E>_ . <<Java Class>>
! decorate(ImageEntity):ImageEntity il s s ®l Enti
i : SN . < setExecutor(Executor):void mageCntity
<<Java Class>> ¢ applyFitter(imageEntity)-ImageEntity © getExecutor():Executor @ 'ImageEntity(URL, byte[])
O NullFilter < incrementCycle():long @ 'ImageEntity(URL.Image)
& NullFilter() < currentCycle():long © setlmage(byte[]):void
& NullFilter(String) & getNextinput():List<E> © getimage():Image '
< applyFilter(ImageEntity):ImageEntity < initiateHook(int):void @ setSourceURL(URL):void
Hinitiate TaskGang(int):void @ getSourceURL():URL
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® GrayScaleFilter <<Java Class>> P await TasksDone():void @ getFilterName():String 4
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See github.com/douglascraigschmidt/LivelLessons/tree/master/ImageTaskGang
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The Structure of the ImageTaskGang Application

UML class diagram for key components in the ImageTaskGang application

<<Java Class>>

-mFilters

<<Java Class>>
®Image TaskGang

&'ImageTaskGang(Filter{].lterator<List<URL>> Runnable)
< getNextInput():List<URL>

> applyFilter(imageEntity):imageEntity I 0..*
@ filter(ImageEntity):ImageEntity

©® setName(String):void
® getName():String

<<Java Class>>

® NullFilter

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>

<<Java Class>> © TaskGang<E>

<<Java Class>>
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& GrayScaleFilter()

& GrayScaleFilter(String)
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<<Java Class>>
(® OutputFilterDecorator
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< decorate(lImageEntity):ImageEntity

& ExecutorCompletionSenice(Executor)

© submit(Callable<V=):Future<V=
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<<Java Class>>

®Glmage

& 'ImageEntity(URL . byte[])
@ 'ImageEntity(URL.Image)
@ setlmage(byte[]):void

@ getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
@ getFilterName():String

o setSucceeded(boolean):void

© getSucceeded():boolean
@ getFileName():String
@ getFormatName():String

These classes implement the
application’s concurrency engine
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UML class diagram for key components in the ImageTaskGang application
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<<Java Class>>
(®ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
© submit(Callable<V=):Future<V=
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o take():Future<V=
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<<Java Class>>
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o setSucceeded(boolean):void
© getSucceeded():boolean
@ getFileName():String

@ getFormatName():String

Defines a framework for spawning & running a “gang” of
tasks that concurrently process input from a generic list
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UML class diagram for key components in the ImageTaskGang application
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This class customizes the TaskGang framework for image processing




The Structure of the ImageTaskGang Application

UML class diagram for key components in the ImageTaskGang application
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This concurrent Java class can be used to implement the Proactor pattern
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UML class diagram for key components in the ImageTaskGang application
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This class stores meta-data about an image & enables image processing
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UML class diagram for key components in the ImageTaskGang application
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These classes implement image filters via the Decorator pattern
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ 1

initiateTaskGang() @
execute()
run() | egeg eg g
. =2
submit() Fixed-size
getNextinput() runnable WorkerThreads
future WorkQueue
Thread —>§ processinput() S—
’ Future
downloadContent()
Future
concurrentlyProcess Completion ) )
FutureResults() Queue ExecutorCompletionService
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ =

2 .execute (makeTask (1))
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/ submit() g §»§
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12.Display concurrentlyProcess Completion
Images () FutureResults() Queue ExecutorCompletionService

Shows the steps used by the ImageTaskGang application to
download, process, store, & display images from web servers
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ =
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The ImageTaskGang run() hook method obtains the list of URLs & creates
Runnables to process them concurrently via Java’s ExecutorCompletionService
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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getNextInput() retrieves the next tranche of URLs to download concurrently
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ 1
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initiateTaskGang() creates the designated type of thread pool
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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A Runnable task is the created & scheduled to
run via a fixed-size thread pool’s work queue
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ =
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One thread in that fixed-sized thread pool deques the task & runs it
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply

1 o - - [ =

2 .execute (makeTask (1))
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concurrentlyProcess Completion ) )
FutureResults() Queue ExecutorCompletionService

A worker thread’s run() hook method calls ImageTaskGang processinput(),
which concurrently downloads each image & applies a list of filters to it
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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Each filter operation is submitted to the Java ExecutorCompletionService as
a callable lambda expression that will run asynchronously in the thread pool
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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A filter operation is also scheduled to run
via the fixed-sized thread pool’s work queue
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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A worker thread’s run() hook method invokes the lambda’s call() hook
method, which filters the downloaded image & stores it in a local file
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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The results of completed callable lambdas
are queued & processed by the main thread
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» Object interaction diagram for the ImageTaskGang application

ImageTaskGang URLs to Download List of Filters to Apply
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The main thread also triggers the displaying of images
to the user after they are processed asynchronously
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